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•PREFACE 



The resource policymaker or administrator must * 
organize Information about both the natural and 
thi soti al sys terns., notwithstanding the' compl^x- 
I ty of each', into a Form that permits reasoned 
decision among 'al ternati ve actions. He mu^' do 
this, moreover, at tv/o leve^ls: ji-TSz^ in the 
sel^ection of al te rna t i ves ' to be examined, v/hich<^ 
Is itself^a decision process shaped by political, 
economic, and i ns t i t at i ona Wcons t ra i nts ; and se- 
cond^ In the aggregation' of da ta^^shc./ 1 hg - the im- 

^ plications of each option examined. His unique 
Qompetenoe is his* ability to'sift out the^ele-^ 

^ents'in each system that are vrrrpovtccnt to a 
particular decision context^ 'and to integrate 
them in such a way as to illuminate the* implica- 
tions of chSic^ for ^alue^ affected in both 
systems\ (Andrews, 1972, emohasis n>ine) . 



The folla-ving inquiry is an example bf the kind of ^'s i f 1 1 ng'* and . 
*'integrati ng" (vvi thin an economic framework) Vafled for by Professor 'And rev/s 
Addressed to the student already familiar th basic economiq terms and con- 
cepts, this \)aper ^n^lyzes some exi s ti ng- pol i cy alternative^ by which socio- 
political units can attempt to modify envi ronrental behayior. 
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INTRODUCT^X)N » 



Purpose 



The primary objective of this inquiry i s -to construct a theoretical 
model of probablistic effects th3t an effluent charg^ has on an industry. 
Additional objectives are to niake^ an exemplary application of a portion 
*of ^he model and to evaluate the completed tasks by specifying additional ^ 
assurrfotions , 1 i mi tat i ons , ' and aspects needing further study. Effluents 
rnto water courses will be used'^as our industrial example. 

< ■ ■ . ■ • 

Significant questions might be posed, such as (a) How does an industry* 
behavior differ, in the long-run, after the imposition of an effluent chal-ge 
when cofitraS'ted to before the imposition of ' the charge? (b) What economic 
functions and- rel ationships within the industry are altered as a. consequence 
of a charge? or (c) Does an industry's behavior vary according to differing 
water quality goals? * , . . ' 



X)el imi tations 



1 



This analysis is delimited to embrace only those factors and variable 
normally associated with 'Mdeal" market conditions. Also , 'because a wate 
industry model v/'as selecTted, and because water quality decisions are best 
inade with long-ranged hori%>ns (e,g. , 20 years), only the long-ranged QonSe- 
^quences on an 'industry are considered (Dorcey, 1970)* The reader also must 
realize that an effluent charge is but one means of attaining levels of 
w^ter quality. Other means are discussed by Kne^ese and Bci^/er (1968); A - 
further delimitation plarces the theoretical industry under the jurisdictfon 
of an agency impos mg equal effluent requirements on every member of that 
industry. A<so, the method of implemeVitation of the effluent charge is not 
'considered but has been discussed by Dorcey (1970) and Johnson (1967)». 
Monopolies are alsp bmi.tted from this inquiry. 




GUIDING PRINCIPLES 

Beyond' the usual economic principles operative in a market system, 
the following principles are applicable to this p) 

1. ' External I ttes s.hould be Inter-nal ized. 

> > 

2. Damages td water -resources should be assessed In terms of 
marginal damages. • 4 

3. * An effluent "charge system should be'^couched wi^thln, and take 

adv.antage of, the conventional functions of price theory 
- / ^(Knee^e and BaAfer, 196,8), 

h. Effluent charges should be calculated that reflect the Incremental 
• external costs that the discharge Imposes upon the whole waiter 
resource system (Knease and Bo^/ef, I968). 

^ -^5; Tfie goal of an effluent charge' should be to economl-c'a 1 1 y force a 
/firm and its parent industry to behave in certain patterns. 

6. / Damages and costs should be quantified in incremental -terms 
'I (Kneese and Ba^;er, I968). 

7. An effluent standard should be considered in light of the overall 
goals of water quality for the stream to which the outfall con- 

, tributes (Kneese and Bo^/er, 1968). 

8. Striving for a ^'standard" of water quality versus the ''optimization" 
of water quality should be considered within the; parameters of the 

^ water resource basin. 

9/ Eff^luent discharge should be specified in terms of quantities 
(ibs.^ tons, efec.) of* pol lutants rather than percentages of 
outfall (Kneese and Baver, 1968). 

10. The level •f wat^r quality desired should be treated as the 
dependent ' vapl able . 

11. Water 'qual 1 ty values should be related to the adjacent land values. 

12^ For purposes of calculating ef f 1 uen t /cha rges , a" firm's production 
cc/sts should be estimated in terms dr the average of the marginal 
costs of the firms Involved* / 

13. ^Attempts at improved water quali'ty should be viev^ed as essentially 
shifts^ in property rights (Crocker and Rogers, 1971)* 



, THEORETICAL MODELS 
* • 
The purpose' of this section Is to model three Important functional 

relationships and principle's as they express the consequences of^ effluent 
•charges. The f 1 r^t two models contrast the differences between (a) apply- 
ing, an ,effl ^ent charge to all levels of wa'ter quali.ty and (b) applying the 
cl7arge only to undesirable dlschaV^es above certain imposed standards. The 



third model (c) traces the effects of discharge cost through a total in- 
dustry^ given the delimitations mentioned earlier. Figures 1 2 , and 3 
should be referred to, respectively. ^ ' 



4* 



' • Water Quality Optimization Model 

A predictive model for water qual/ty *'optimi zation" is shown in Figure 
1-. Regardless of the method of i mp lerr^^tat i on , discussed by. Dorcey (1370) 
or Johnson (1967), an effic*ient condition of water quality is expressed as 
the satisfaction of margirral conditions; that is, from a theory of welfare . 
economics point of view, water quality should be enhanced'to the point where 
'the marginal cost of affecting water quality levels has also risen. Figure 1, 
therefore, exi:)resses the optimal* level of waste abatement as OX -^fCorcey , 1970) 



INSERT FIGURE 1 HERE 



i 

Hov/ever, as Dorcey states, it is almo^ impossi.ble ^to calculate at this 
time the damage and costs as functions of units of wastes withheld from water 
resources. Determination of relevant marginal conditions therefore cannot be 

4 

attained. A solution lies in the establishment of water quality standards. 

Water Quality- Standard Model 

* The establishment of water qual i'ty, standards simplifies the attainment 
of certain effluent levels. ' As sho^/n in F^gure 2,' the da'mage function is 
completely inelastic. This represents the applied standard and may be used, 
in marginal' analysi s. ^ As Dorcey (1970) indicates, this assCimpti on means ! 
that infinite benefits accrue from improving wate rNhual i ty up to the st^nd~ 



^ard, after which the benefi,ts become zere. The quantity of was^te that must 
be withheld is represented by OX in' Figure 2. Effluent charges are such 
4:ha't they begin above this inelastic curve. Any firm operatmg above, the 
standard will be charged accordingly. \t should be understood, moreover, 
that the setting of a standard implies that a stream of benefits are extapt 
(Dorcey, 1970). Any f i rm di scharg i ng excessive effluent into a stream will 
have added costs, ajid the 'assumpti on Is made that firms in our hypothetical 
industry are subject to effluent charges. ' ' ' 

[ . 

INSERT FIGURE 2 HERE , 
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" " ^ Effects, on a Competitive Industry ^ * ' 

* An affluent charge impTiefe that 'incremental benef i ts ^ccrye from waste 
reduction. .When wastes are.npt reduced then the a(5propriate. f i rms are 
char'ged Tor tbei r use. of pyblic resources. Thesfe costs ha^ve no correspond- 

. ing di rect .benef i t to the firms. Collectively they 'change the nature of the ^ 
en-tire industry, especially if they continue over long, periods of time whicK" 
we/have assumed to be the case. What is a probabl ist ic Veact!or> of an in-- 

- duitry to these additional costs? ' 

Fig>fcH=^ 3 illustrates a theoretical industry model. The assump^tion is 
made that there^is^a proport.! onal increase between quantity of pj^oduction 
output and the amount of discharged pollutants. Also, sincfe effluent charges 
a.re tax' deductible ope.rating expenses, then the *f i rms of the industry will 
only consider the net ch3i^e as a cost influencing their behavior (Dorcey, 
4970). Furthermore, firms are going to equate the fnarginal costs between the 
cost of^ cleaning up wastes and the costs of polluting (the effluent charges). 
They will not clean up when it is che\ip^V to pay to pollu^. It must be un- 
derstood that the ^purpose of an effluent charge^at the outset is to induce 6 
certain level of wate r^ qual i ty ; therefore, to i^nduce the needed level the 

4 

• charges must have sufficient clout to change behBvJoT. In other words, in 
. resppnse to the fee which is based on marginal ciamages,^he outfall effluent 
is decreased by the perpetrator until the cost of additional reduction 
equals the effluent charge. Theoreti^cal ly , • the polluter must assume a cost 
equal to the wat^r damage He> has created^ - ' 



INSERT FIGURE 3 HERE 



id 

ERIC 



On the f J rm* Ifevel , the effluent charge will mean an increased marginal 
cost and average cost since each unit will cost jnore to produce. The effluent 
charge is assumed to be directly reTated to the quantity of output. Each unit 
will therefore have' an increase and, in turn, increase the average cost. Since 
firms are subject to the market price (P. in Figure ^3), an increase In firm 
costs will imply a drop in prbduct.ion because of the rule of producing where ^ 
marginal cost equals fj\e/rgtna] revenue. ' - ^ — ^ 



j. \ . 10. 
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A reduction In output for the fl*rms.will have .the cumulative effect 

of. shifting the supply cOrve of th^ Industry; from S. to (Figure^). 

Th I s^ upward* and to the left shI f^ reflects the^ reduced production (hence 

*• * . ' 

supply)' andv/lll tjfierefore tend to Increase' pr I ce toward a new equilibrium (A) 

It |s important to note that there has been an increase In price from 
to* which reflects the result of the effluent charge. The total shift 
iri costs, however,^ Is greater than the costs passed on wi*th an Jncr6ase in 
price. Therefore, the producer and consumer wl ] 1 each ^ar.its part of the. 
cost of the effluent charge. , « * 

' In essence, the consumer Is now paying for benefits gained from clean 
water, and the producer is pay.ing to use the watex resource. The producer, 
v/l th his Increase- in production cbsts, must now produce less at a higher , 
price in order to compensate. Hence, the market mechanlsjn begins to equili- ' 
briate ffigure.S). The only theore tl cal vay 'In which all effluent charge- 
costs could be passed on to the customer would be if the industry's demand 
cuj*ve v/ere' totally Inelastic, which' It vvas not. 



V I ndus 



If' Industry could pass or all effluent charge costs to the customers, 

then {ft v/ould not part;l cularly carp about paying the imposed fees.' However, 

* 1* " ' "* - • • 

•an Increased price does effect business by reducing product consumption, 

i * 

DISCUSSION 

Addi ti onal Assumptions \ ^ , 

Jn the determination and use of effluent charges, other assumptions 
-should be brought forth fc^r careful review. It was a ra^er strong assump- 
tion that* regulatory agencies have sufficient scope^'to inte^rnal i ze. the major, 
external effluent damages and cost? (Kneese and Bower, 1968). Also, not all 
taxing agencies 'deSire to obtain maximum njpt benefits from their jurisdic- 
tions, for they are often purely poTrti^al bodies pay I ng ^1 1 ttle attention';^ 
to efficiency matter's ('Kneese and Bd-zer^* 1968)^ The assumption was also, 
^ade that the damaged parfles and the damagers could not reconcile their 
differences through, dl rect negotiation* Hence, the public agency reflected, ^ 

■ ■ . 12 . ' • •. 



the claims of indlvTduals v/ho^lght have been i ncohy^ienced by ^ f I rm 



(Kneese and/' Bower/ 1968) 

Give*n the desirability of the goal -of minimi nation of the cost of vlater' 
quality managemen't7\he application ftf tKe effluent charge^ea^h^s less .in- , 
formation' than other known 'methods. The effl^uent cha rge J^^^^Jj^aVsumes a 

1 i near function and nearly additive' re lationstutps^mong ^^eerri c v/aste .sub- 
stances. 'In combinat'ion the unique substances' may be syrCerg|s't I c, and tj/erer 
fore place seYious limitations on the addi t i ve- type ir/crease of thd typfical 
effl'uent charge (Kmeese and Bower, Crocker and, Roger^, 1971)... / 

^"In order for effluent charges to have predictable effects on an industry, 
managerial decisions must be made In conventional styles. Because of increas- 
■ed publ'ic pressure^ management is sometimes ^^^^^ move in- di rections 
which apparently cannot be easily converted i n^to pecuniary values. ' The .cost 
of a public image is of-ten difficult to calculate, but nevertheless may shov/ 
up in* the long-run if the company -faHs to abate -pol 1 uti on . 

^ LflmitatJ^s 

* The key . 1 imi tation .to the theoretical approach and hypotheticaf solution 
,to the, goals of water qgal i ty via the' uent charge is that the problem 

has beerr viewed pri.nci patl y<^ f rom an "efficiency'* viBv;point. The' problems of 

' .™ - . 0 



"equity" must also be br.oached. The'^'dmi ss^ on of eq uT ty con s i q|^e f a t i oris was an 
rmportant limitation of -this brief ^xqmplany analysis. - 

^ • The goal of th^ effluent cKarge is\tO attain certain levels of water * . 
quality.' ^'^sny firms because of theii* unusual costs structures* may be unable 
to abate pollution and mi.ght therefpre have to continue to pay 'charges. A 

^^reat many firms ppy,ing charges prodf^ces revenu^i wKich may or may not be aim- 
ed at cleaner y^ater. * Effluent charges, therefore, may never en ti re ly , lead * 
us to the gbal for which ^ey were intended.-, 

,-Many of /the b'enef/rts from watdr Sre derived from, recreation ^and esthetic' 
values ontJ therefore Onrly accrue to those^who "coryfume" these benefits. 'The 
ecjuibiHty of such benefit allocation m^y be qufes^tioned (Kneese an^ Baver, 1968) 




Further Research 



mic state of an Industry before the appl ligation of f' charge, 
ite after a £harge his been Tmposed 'over'a specified period 
lould be cast- fn to a research model, \Thls model coultJ'be the base 
ily *4;heoreti,cal models but also empirical models. Additional re- 
search* need^ are to review actual-case studies to further examine^the con- 
sistency between theory and actual behavior. 'Both theory and ov^nt behavior 
are /important (Johnson, }S(>7\'i^es^Q,c\ a]]y in envi/onnrtental prob,l em-solving 
and^pol i cy development . ^ ' . ' - 
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^ " AN EXAMPLARY PROJE-CT ^P^ROPOSAL 



.The purposes of thi§ proposal brief are to (a) state the policy, are5 
unde r arialvs i s , (b) outli06 how I intend to approach the arfea, and 
(c) list a few key bibliographical sources related to the area. 

• > The policy ^area : Th^ Economic Effects pf an Effluent Tax on an ' 
* ' Industr^r^ 

The approach; (l) ^ to peruse the 1 i terature* listed below with the 

' intejit'iori of conceptualizing the policy area 
' by specifying the variables and principles 
! (relationships) operative, ^ 

(2) to construct, a working model of the alternative 
sequential events I n i t^ate/d- by an effluent tax 
* on an industry , » , 



(3) to attempt^ to* make an exemplary appi I cation .of ^ 
t»ortion of-the model to a hypothetical industry^ 

iS) to evaluate the above tasks (1-3) by spec! fy i rrg 
addi tional^ assumptions, -1 imitations , and prob- 
lems, needi ng fur the/ investigati on. 

The v?orking 

bibl iography : 'Berg, G.G\ j^ater Pollution: A Scientists' Institute 



Scienti'sts * Lb^i tute for Pub! ic Information , 1970. 
Brfown, G^M, and Mar, B. "Dynamic Economic Effitiency 



cS^ Water Qual i ty Standards or Charges Water 
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» Universal ty\ of Toronto Press. 1968. . 

Davis, R.K. The Range of Choice in Water Management . 
To ron tcP: University of Toronto Press, 1963- ^ 



ERIC 



A 



Do Ian, Edwi\i G. Tans^aafl: 'The Economi C Strategy 

for Envi rdnmen'tal Crisis . New York:' Hol^t., Rine- 
. hart and Winston, 137*1. 

Dorfman, Robert and Dorfman, Nancy S! (eds.)^ EconomI cs 
of the Envi rbnment:* Selected Reading)[s> .^-^ew York? 
. Norton, 1972, \ 

Durrejfjberger , R,V/.^ Environment and Man; A.Bibl iography 
' P^lo Alto, California: National Press Books, 1970,- 
" • (Eleven additional references are inclOded wi thin 
this listing of ^225 entries,, plus all governments' 
publ ications^,)' , 

Ehgdah^l , R.B. and Croston,' G.C. * "Pollution: A 

Problem of Economics," Battel le Technica.l Review , 
►Au^u^ t , 1 962 . ? ^ - X 

Graham, Disaster by Default: Politics and Water 

Pol lution . New York: Modern Literary Editfon.^^ , 
Pub. Co. , 1966. ' ^ ^ ' ^ 

He i 'lb rone r, Robert 'L. Understanding Micro-Economics . 
. 2d ed.. New York :* Prent i CG-Hal 1 , 1972, y 

Herfmdahl, O.C. and Kneese, A.V. Dual i ty of the 

Envi ronment . Baltimore: Johns Hopkins .University^ 
Press, 1965. ^ • 

Jarcett, H*. (ed^). Perspectives on Conservation . 
Baltimore: Johns Hopl^ins Press, 1958. ~ 

Jarre t|[, H, (e^.). Environmental Quality in aiGrowing 
Economy . Baltimore: Johns Hopkins Press, 1966. 

Kneese, A.V* and Bwer, B.T.. Managing Vater Qualit y ^ 
. Baltimore: Johns Hopkins Press, 1968. • 

' Kneese , 'A, V. anfJ'Ayres, R*U.. "Environmental Polluti^on 
and Social Cost," in Economic Issues : Regdings 
and Cases , New York: McGraw-Hill, 196j^^ ^ 

Kneese, A.V.; Ayres, R.U.; and d'Arge, R.€. Ecbnomi cs 
and the Envi ronfnent : A Materials Balance Approach . 
^Baltimore: Johns Hopkins Press, 1970. 

Kneese, A.V. and Bawer,.B,T. (^ds,). Envi ronmental 
' ^ Qua] i ty^'Analysi s: Theory and Methpd^in the Social 
Sciences . Baltimore: ^ Johns HopkTns Press, 1.972. 

Organization for Economic Cooperation ahd- De^lopment 
(OECD). ' Problems fpr Envi rpnmental. Economi-cs . 
Paris, France: OECD, 1972. V 

Stein> M. "Problems and Programs i*h Water Po'lfution," 
Natural Resources Journal , -BecembeV, 1962. 

.: \ . ■ ■ 



17- 



